CT-based patient-specific modeling of glenoid rim defects: a feasibility study.
Reconstruction of glenoid bone defects requires accurate preoperative planning. The purpose of this study is to present a method for quantifying the defect size and generating a 3D model of the bone graft for augmentation by matching the fractured glenoid with the contralateral side. Ten paired shoulders from five cadavers (subjects: three women and two men; mean age, 85 years) and 60 paired shoulders in 30 patients (controls: nine women and 21 men; mean age, 21 years) were examined using CT to determine bilateral comparability by assessment of the maximum glenoid diameters, surface area, and volume. After creation of a glenoid rim defect in the study group, repeated CT scans were superimposed with the data from the contralateral side. The defect size was quantified and the missing fragment virtually reconstructed. Accuracy was evaluated by comparing the virtually repaired glenoid with the predefect CT scan. There were no significant side-to-side differences in intact shoulders (p < 0.05). After creation of the glenoid defects, there was a mean decrease of 31% in the anteroposterior diameter, 34% in surface area, and 19% in volume. The virtually reconstructed glenoids did not differ significantly from the predefect CT scans. The averaged predefect-to-postdefect difference was 3% for the anteroposterior diameter (R(2) = 0.71), 6% for the surface area (R(2) = 0.82), and 4% for the volume (R(2) = 0.98). A precise 3D model of the glenoid bony defect can be generated. The computer simulation provides a virtual model of the bone graft, which may potentially improve arthroscopic bone augmentation.